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A new large-scale structure has recently been discovered in the equatorial ionosphere. The peak plasma density and separation
of the two bands of the equatorial ionospheric anomaly (EIA) were found to vary significantly at equinox, with maxima in 4
sectors around the planet. No known topside driver has such a high spatial frequency, and it has been shown that the wave-4
structure corresponds well with the distribution of atmospheric tides forced mainly by persistent tropical precipitation during
equinox. With this observation, a theory was developed that the electric fields are alternately enhanced and suppressed by a
combination of these tidal components that propagate upward from the troposphere. This theory will be tested by sythesizing
advanced models of atmospheric tides and the ionosphere. We propose to integrate the combined mean and tidal winds of the
NCAR GSWM with the NRL SAMI3 model to self-consistently reproduce the dynamo electric fields that generate the dayside
ionospheric fountain electric field and EIA. This is a significant modification of the SAMI code that will require close cooperation
between the Berkeley and NRL groups. This work is required to understand the coupling between the troposphere and
ionosphere that appears to occur globally on a regular basis.
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